The first description of the larval stages of a representative of the family Paguridae from the SE Pacific coast of South America is presented. Larvae of Pagurus edwardsii, a common hermit crab from the rocky intertidal environment of the Chilean coast, were reared in the laboratory from hatching through the molt to juvenile stage I. Culture conditions included water temperature of 11 6 18C, salinity 32 6 1&, 12h:12h light : dark photoperiod, and feeding with Artemia sp. nauplii. The larval development of P. edwardsii included four zoeal stages (ZI-ZIV) and one megalopal stage; the duration in days for each zoeal stage was: ZI: 18.9 6 0.5, ZII: 12.8 6 0.8, ZIII: 5.9 6 0.2, ZIV: 5.6 6 0.6; and 9.1 6 0.4 days for the megalopal stage. Descriptions and detailed illustrations are presented for each of the larval stages. Morphological comparisons made between P. edwardsii and other congeneric species with larval desciptions showed the main characteristics for the diagnosis of zoeal stages are: a) setation of antennal endopod and scaphocerite; b) spination and setation pattern of the basal endite of the maxilulle; c) setal formula of the endopodite of maxilliped 1; d) the segmentation model of the sixth pleomere; and e) the formula for the processes in the posterior margin of the telson. In contrast, the megalopal larva can be recognized by the number of setae on the endopod of maxilliped 3 and the absence of apical hooks on the appendix interna of the pleopods.
INTRODUCTION
Larval identification at the species level is an important tool in studying the life histories of decapod crustaceans (Anger, 1995) , as well as their systematic relationships (Rice, 1980) , reproductive biology (Wehrtmann, 1994) , and planktonic ecology (Morgan, 1990; Palma, 1994) . In Chile, many of the biological studies related to marine meroplankton have been affected by the difficulty in the recognition of the larval diversity at specific levels (Mujica, 1993, in press; Albornoz and Wehrtmann, 1997) because the information on larval biology at the species level is very scarce for decapod crustaceans from the SE Pacific Ocean, particularly regarding the Chile-Peru and Magellanic Zoogeographic Provinces (sensu Boschi, 2000) . In Chile, the reports on morphology of early stages of development of decapods crustaceans included only 14% of the total diversity of present species (approximately 250 species) (Wehrtmann and Báez, 1997) .
The anomuran crabs from Chile (excluding the continental water species) includes about 70 species, distributed in 10 families (Retamal, 1981) . Of these, the hermits crabs constitute an outstanding component, with 20 species distributed in three families, e.g., Diogenidae with six species in three genera, Paguridae with ten species distributed in five genera, and Parapaguridae with four species distributed in two genera (Guzmán, 2004) . Nevertheless, at present no information on the larval forms of Paguridae is available (see Wehrtmann and Baez, 1997) .
Pagurus edwardsii (Dana) is the hermit crab with the widest latitudinal distribution along the coast of Chile, ranging from Callao, Peru (about 128S ) to the Island of Chiloé (about 418S) (Retamal, 1994) . It normally occurs in the intertidal and subtidal zones with rocky bottoms, inhabiting the shells of common gastropods such as Prisogaster niger Wood, Tegula atra Lesson, T. luctuosa D'Orbigny, T. tridentata Potiez and Michaud, Diloma nigerrima Gmelin, Crassilabrum crassilabrum Sowerby, Acanthina monodon Pallas, and Turritella cingulata Sowerby (Zagal et al., 2001) . In the present study, the larval development of P. edwardsii is described presenting detailed descriptions and illustrations of zoeal and megalopal stages obtained in laboratory culture that are compared with most of the available descriptions of congeneric species.
MATERIALS AND METHODS
Ovigerous females of P. edwardsii were collected by hand at low tide in April and May 1997 from the rocky intertidal and subtidal zones at La Mision Point, in the Valdivia Province of south-central Chile (398479S; 738249W). The individuals were immediately transported to the laboratory of the Institute of Zoology of the Universidad Austal de Chile in Valdivia. Females carrying eggs in an advanced embryonic developmental stage were selected and maintained in aquaria in two liters of filtered seawater (pore size 1 lm) with constant aeration at ambient temperature (11 6 18C) and salinity (32 6 1&). The water was renewed every 48 h. No food was provided during this period to maintain cleanliness of the water until the larval hatching.
Recently hatched larvae were cultivated using two methods, including: (1) mass cultures, carried out in three glass flasks containing 1000 ml seawater with initial populations of 300 larvae per flask, and (2) individual cultures, made in 30 ml plastic containers each holding 25 ml seawater; in each container one larva stayed, and three replicates each were used during all experiments. Seawater for culture was filtered to 0.5 lm pore size and UV irradiated; the temperature remained at 11 6 18C at a salinity of 32& with a 12:12 h photoperiod. The culture seawater and vessel were changed daily. Larvae were daily fed ad libitum with recently hatched Artemia sp. nauplii.
The individual cultures were used to accurately determine the duration of each larval stage, while the mass cultures were used to obtain living and dead larvae as well as exuviae, which were fixed in 10% glycerine : formalin (3:1) solutions for description and illustrations. Dissections were carried out with entomological needles in a drop of glycerine under a Wild M3Z dissecting microscope. Drawings were made with the aid of a Leitz Biomed microscope equipped with a camera lucida. For the illustration of entire organisms, three to four live individuals previously fixed of each larval stage were used; whereas for the illustration of the larval structures, approximately between 10 to 20 larvae live, dead, or exuviae previously stained with methyl blue were used in each larval stage.
Terminology used for the description of structures and larval appendages follows that used by McLaughlin and Gore (1988) for pagurid species belonging to the provenzanoi group. The abbrevations TL and CL refer to total length, measured from the tip of the rostrum to the central posterior margin of the telson, and carapace length, measured from the apical extreme of the rostral spine to the midpoint of the posterior margin of the carapace. These measurements were taken from drawings of outlines of individuals that were obtained using Scion ImageÔ, an image analysis software that permitted transformation of previously obtained units in pixels to metric units (mm) (see Barria et al., 2005) .
RESULTS

Zoea I
Size.-TL ¼ 2.4 6 0.7 mm; CL ¼ 0.9 6 0.05 mm; duration ¼ 18.9 6 1.5 days Carapace (Fig. 1A ).-Outline ovate, rostrum smooth and well developed; dorsal margin straight; presence of 1 short spine on the posterolateral angle; eyes sessile. Pleon (Fig. 1A ).-With 5 pleonal somites plus telson; each somite with 3 pairs of small spinules on posterodorsal margin plus 1 spine of larger size on lateral margin (Fig.  2A) ; no pleopod buds. Fig. 2A ).-Elongate, triangular in form; posterior margin wide, slightly convex, covered with setules, with shallow median cleft (Fig. 2a) ; provided with 7þ7 processes with the formula I,ii,3-7: one immovable, simple and smooth spine on external border (I), thin anomuran hair (ii); articulated, long, plumose seate (processes 3 and 4), and plumodenticulated setae (processes 5 to 7); fourth longest. Antennule (Fig. 2B ).-Unsegmented, weakly bilobulate, shorter than antenna; with 2 long aesthetascs, and 3 simple setae in apical position and 1 plumose subapical seta (Fig.  2b) , about twice length of aesthetascs. Antenna (Fig. 2C ).-Biramous; exopod approximately double length of endopod, provided with long and robust spine on distal margin of scaphocerite, external margin slightly concave and smooth, internal margin with simple, short seta at distal extremity (Fig. 2c ) plus 8 or 9 long plumose setae on proximal internal margin; endopod nonsegmented, fused to protopod, with 2 plumose apical setae; protopod with denticulate and robust spine at base. Mandible (Fig. 2D ).-Asymmetrical, slightly different in dentition, incisor process robust and short; molar process with 4 or 5 pointed teeth of variable lengths, with small granules on internal surface; mandibular palp absent.
Telson (
Maxillule (Fig. 2E ).-Endopod 3-segmented, with 1 simple and short seta on first segment and 3 simple and long setae distally on third segment; basial endite with 2 strong spinelike teeth, each with 4 to 6 small denticles and 2 simple submarginal setae; coxal endite with 5 plumose setae and 1 simple seta on distal margin, plus simple submarginal seta; proximal margin of coxal endite and distal margin of protopod covered by setules. Maxilla (Fig. 2F ).-Endopod slightly bilobed, with 4 and 3 plumulose setae on distal and proximal lobes respectively; basial endite with 3 long plumose marginal setae on distal lobe and 4 plumose marginal setae, plus short plumose submarginal seta on proximal lobe, coxal endite with 3 marginal plumose setae plus 1 plumose submarginal seta on distal lobe and 5 plumose marginal setae plus 1 submarginal plumose seta on proximal lobe; scaphognathite posteriorly fused to the protopod, with 5 plumose marginal setae with large setules; also marginal setules on proximal border of scaphognathite, distal border of endopod, and posterior border of proximal lobe of coxal endite.
Maxilliped 1 (Fig. 2G ).-Coxa without setae; basis covered with simple, plumose and denticulate setae with setal formula 1þ1þ1þ3þ3, endopod divided into 5 segments, with simple, plumose and denticulate setae and setal formula proceeding distally 3, 2, 1, 2þI, 4 (I ¼ marginal dorsolateral seta), with groups of 6 to 10 fine setules on dorsolateral margins of first 3 proximal segments; exopod unsegmented, with 4 apical plumose, natatory setae.
Maxilliped 2 (Fig. 2H ).-Coxa without setae; internal margin of the basis with 1 simple seta and 2 plumodenticulate setae; endopod 4-segmented, with plumose and denticulate setae and setal formula progressing distally 2,2,2,4þI, and groups of 8 to 11 fine setules on dorsolateral margin of proximal segments 2 and 3; exopod with 4 plumose, natatorial apical setae.
Maxilliped 3 (Fig. 2I ).-Coxa without setae; exopod unarmed, slightly bifurcated distally, with slight proturbance on external laterodistal margin (Fig.2d) ; and bud of endopod (Fig. 2e) .
Zoea II
Size.-TL ¼ 3.1 6 0.2 mm; CL ¼ 1.05 6 0.6 mm; duration ¼ 12.8 6 1.8 days.
Carapace (Fig. 1B ).-Notable increase in length both of rostrum and carapace with respect to Zoea I; profile ovate; eyes stalked; ventral margin smooth and curved, with depression below ocular zone; rest of characters show no modifications.
Pleon (Fig. 1B ).-Without important changes with respect to preceding stage.
Telson (Fig. 3A ).-Posterior margin straight and covered with setules, median cleft reduced; armed with 8þ8 processes with formula I, ii, 3-8, not showing modifications in length or structure with respect to Zoea I, an eighth articulated, plumodenticulated process is developed medially on the margin on either side of the median cleft. apical position plus long plumose seta arising from endopodal bud at base in subapical position; lateral margin of protopod with 2 small setules. Antenna (Fig. 3C ).-Structural pattern similar to Zoea I; internal margin of scaphocerite with simple short seta on distal margin, followed by 9 to 10 long plumose setae; protopod with additional simple and small spine in distal region near point of insertion with scaphocerite.
Mandible (Fig. 3D ).-Asymetrical, incisor process short and robust; molar process more developed than in Zoea I, with short teeth of different sizes and small granules on internal surface; mandibular palp absent. Maxillule (Fig. 3E ).-Endopod 3-segmented, with simple setae in formula 0-1,1,3 distally; basial endite with 4 strong spines, each provided with 4 to 6 small denticles and simple seta, plus 1 submarginal plumodenticulate seta; coxal endite with 5 plumose setae on distal margin, plus 1 simple submarginal seta.
Maxilla (Fig. 3F ).-Endopod with 3 long plumose marginal setae on basial lobe; distal lobe of basial endite with 3 plumose marginal setae plus plumose submarginal seta; scaphognathite with 7 plumose marginal setae; remaining structures unchanged with respect to Zoea I. Maxilliped 1 (Fig. 3G ).-Setal structure of coxa and basis unchanged from Zoea I; endopod 5-segmented, with presence of plumose and denticulate setae and setal formula 3þI, 2þI, 1þI, 4 distally, exopod with 4 apical, plumose, natatory setae.
Maxilliped 2 (Fig. 3H ).-Coxa without setae; internal margin of the basis with 1 simple marginal seta and 1 plumose seta plus 1 denticulate distal seta; endopod with 4 segments, setal formula progressing distally 1, 2þI, 2þI, 4þI with presence of plumose and denticulate setae. Endopod with 6 plumose, natatory, apical setae.
Maxilliped 3 (Fig. 3I ).-Coxa without setation; exopod partially divided into 2 segments, with 6 apical natatory setae; presence of rudimentary endopod with 1 simple seta in apical position.
Zoea III
Size.-TL ¼ 3.7 6 0.3 mm; CL ¼ 1.09 6 0.1 mm; duration ¼ 5.9 6 0.9 days.
Carapace (Fig. 1C ).-Slightly larger than in Zoea II stage; rostral spine straightened from previous stages; ventral margin smooth, slightly rounded, with weak protuberance below the ocular zone; buds of unsegmented pereiopods present, with cheliped (pereiopod I) differentiating behind third pair of maxillipeds (Fig. 8A) ; remaining characteristics unchanged.
Pleon (Fig. 1C ).-Presence of sixth pleomere partially delineated and provided with pair of uropods; remaining characters unchanged.
Uropods (Fig. 4A ).-Slightly biramous; with endopod as small protuberance without setae; exopod well developed, external margin almost straight, with short and robust spine distal, internal margin with 6 plumose setae provided with setules.
Telson (Fig. 4A ).-Posterior margin straight and covered with setules, provided with 8þ8 processes with formula I, ii, 3, IV, 5-8; the fourth process continues being longest, but is transformed from an articulated, plumodenticulate seta into a spine fused to telson.
Antennule (Fig. 4B ).-Biramous, unsegmented; exopod with 3 aesthetascs and 4 simple setae in distal region, plus 1 marginal subterminal aesthetasc, endopod with long plumose seta apically (Fig. 4a) ; protopod with 2 plumose setae and 2 setules on distal margin. Antenna (Fig. 4C ).-External margin of exopod straight; endopod without setae, approximately 75% length of exopod; remaining structures similar to Zoea II. Mandible (Fig. 4D ).-No changes with respect to Zoea II.
Maxillule (Fig. 4E ).-Endopod 3-segmented, with 2 simple distal setae, 1 distal plumose seta, and 3 plumose apical setae on first, second, and third segments respectively; basial endite without modifications with respect to Zoea II; coxal endite with 6 plumose marginal setae and 1 simple submarginal seta. Maxilla (Fig. 4F ).-Distal lobe of endopod with 4 plumose marginal setae, proximal lobe with 7 long marginal plumose setae plus 1 short plumose submarginal seta; distal lobe of scaphognathite with 7 long plumose marginal setae; protopod with 1 plumose basal seta; remainder of structures without change with respect to Zoea II.
Maxilliped 1 (Fig. 4G ).-Coxa without setae; basis with simple, plumose and denticulate setae; setal formula 1þ1þ1þ1þ3; endopod without change with respect to Zoea II; exopod with 7 plumose, apical, natatory setae.
Maxilliped 2 (Fig. 4H ).-Coxa without setae; internal margin of basis with 1 simple marginal seta and 2 plumodenticulate setae distally; endopod without change to respect of Zoea II; exopod with 7 plumose, apical, natatory setae.
Maxilliped 3 (Fig. 4I ).-Coxa without setae; distal region of exopod with 7 natatory setae; endopod with 2 simple apical setae.
Zoea IV
Size.-TL ¼ 4.3 6 0.4 mm; CL ¼ 1.44 6 0.2 mm; duration ¼ 5.6 6 0.6 days.
Carapace (Fig. 1D ).-Without changes with respect to Zoea III, except for notable increase in size and greater development of chelipeds and pereiopods but still without segmentation (Fig. 8B) .
Pleon (Fig. 1D ).-Sixth pleomere separated from telson; uropodal structure more developed than in Zoea III; presence of rudimentary pleopods on somites 3 to 5.
Uropods (Fig. 5A ).-Endopod partially separated from protopod, with 2 plumose setae terminally; internal margin of exopod with 8 plumose marginal setae having setules distally, also 3 small submarginal setules ventrally.
Telson (Fig. 5A ).-Posterior margin slightly concave; fourth process thickened basally to twice width than in Zoea III; remaining structures without changes with respect to ZIII. Antennule (Fig. 5B ).-Biramous; exopod with 3 aesthetascs and 2 simple setae apically, plus 2 pairs of subapical aesthetascs; endopod without setae; protopod with 3 long plumose setae on distal margin. Antenna (Fig. 5C ).-Internal border of exopod with 10 plumose marginal setae; endopod segmented, without setae and slightly longer than exopod; remaining structures as in Zoea III.
Mandible (Fig. 5D ).-General structure similar to Zoea III, mandibular palp present.
Maxillule (Fig. 5E ).-Endopod 3-segmented, first segment with 1 simple seta distally, second segment with 1 plumose seta distally, third segment with 3 long plumose, apical setae; basal endite with 5 thick teeth provided with 1 to 3 small denticles and 3 simple submarginal setae; coxal endite with 4 plumodenticulate setae plus 2 simple, distal, marginal setae and 1 simple submarginal seta. Maxilla (Fig. 5F ).-Distal lobe of basial endite with 5 plumose setae (4 marginal plus 1 submarginal); proximal lobe of coxal endite with 8 marginal plumose setae (7 distal and 1 proximal); distal lobe of scaphognathite with 13 plumose marginal setae; remaining structures as in Zoea III.
Maxilliped 1 (Fig. 5G ).-Coxa without setae; internal margin of basis with simple, plumodenticulate, and denticulate setae; setal formula 1þ1þ1þ3þ3; endopod 5-segmented, with plumodenticulate, denticulate, plumose, and simple setae; setal formula 3þI, 2þI, 1þI, 2þI, 4 progressing distally; exopod with 8 plumose, apical, natatorial setae.
Maxilliped 2 (Fig. 5H ).-Coxa without setae; internal margin of basis with 1 simple marginal seta and 2 (1 plumodenticulate, 1 denticulate) setae distally; endopod 4-segmented, with plumodenticulate, denticulate, and plumose setae with setal formula 2, 2þI, 2þ4, 4þI; exopod with 8 apical natatorial setae.
Maxilliped 3 (Fig. 5I ).-Coxa unarmed, exopod with 8 apical natatorial setae; endopod 2-segmented, with plumose seta on internal margin of proximal segment and 2 setae (1 denticulate and 1 simple) on tip of distal segment.
Megalopa
Size.-TL ¼ 3.4 6 02 mm; CL ¼ 1.25 6 mm; duration ¼ 9.1 6 1.4 days. Carapace (Fig. 1E ).-Notably oblong; rostral spine reduced to small protuberance; ocular peduncles elongate and bulbiform.
Pleon (Fig. 1E ).-Subcylindrical, with 6 somites homogeneously covered with short simple setae; second to fifth pleomeres each bearing 1 pair of well-developed pleopods; sixth pleomere with pair of well-developed uropods.
Uropods (Fig. 6A ).-Symmetrical; alternating 4 or 5 spatuliform setae with 5 plumose setae on distal margin of endopod; exopod armed with 17 long plumose setae interspersed on distal margin with 5 plumose setae shorter in length and 1 simple short seta, dorsal surface with 2 small simple setae distally submarginal.
Pleopods (Fig. 7A-D) .-Well developed, endopod (appendix interna) reduced, without apical hooks; exopod of each pleopod with 9 plumose natatorial setae.
Telson (Fig. 6A ).-Longer than wide; posterior margin rounded, armed with 4 pairs of long plumose setae; 3 pairs of simple submarginal setae on dorsal surface. Antennule (Fig. 6C ).-Biramous; peduncle 3-segmented (2 proximal segments not illustrated); third segment distal with 1 simple seta medially and 2 simple setae distally; exopod with 4 segments, fourth segment longest; 4 and 5 aesthetascs on ventral sides of second and third segments respectively; fourth segment with 4 simple setae terminally, 3 aesthetascs plus 1 simple seta ventrally; endopod 2-segmented, with 2 small simple setae distally on first segment and 3 simple distal setae plus 2 simple subterminal setae on second segment. Antenna (Fig. 6C ).-With supernumerary segments delineated; flagellum of 10 articles, all with simple setae, on last article with 6 simple terminal setae; acicle with 1 simple subapical seta and 3 simple apical setae. Mandible (Fig. 6D ).-Mandibular palp well developed, divided into 3 segments; distal segment with 6 small simple setae; incisor process strong, with margin slightly rounded.
Maxillule (Fig. 6E ).-Endopod digitiform, without setae; basial endite with 2 small simple setae plus 1 small plumose seta located on upper surface, 9 small spines and numerous small denticles in mesial position; distal margin of coxal endite with 4 small denticulate setae, plus 1 small simple seta and 3 small spiniform submarginal setae, as well as 1 small simple seta basally. Maxilla (Fig. 6F ).-Endopod unsegmented, digitiform, with 1 simple apical seta; basial endite with 7 marginal plumose setae plus 1 simple submarginal seta on distal lobe and 9 plumose setae on proximal lobe; coxal endite with 4 plumose setae on distal lobe and 6 plumose marginal setae plus 1 spiniform submarginal seta on proximal lobe; scaphognathite well developed, with 34 short plumose setae.
Maxilliped 1 (Fig. 6G ).-Endopod unsegmented, digitiform, without setae; exopod 2-segmented, with 1 simple seta in apical zone of distal segment; basial endite with 15 plumose marginal setae (2 longer distal and 13 shorter proximal); coxal endite with 4 plumose marginal setae.
Maxilliped 2 (Fig. 6H ).-Dorsolateral margin of basis with 1 small simple seta; endopod 4-segmented, with simple setae, setation 2,2,2,3; exopod 2-segmented, with 5 plumose setae on distal segment.
Maxilliped 3 (Fig. 6I ).-Endopod divided into 5 segments, setation 0,0,2þ7,1,8þ1, with the first 2 setae simple and the rest plumose; exopod 2-segmented, with 1 long simple seta on dorsolateral medial margin of first segment and 3 plumose setae terminally.
Pereiopods (Fig. 8C-H ).-Well developed, with abundant setation on all segments; right cheliped longer and more developed than left, both with denticulate hardened borders (Fig. 8C) ; second and third pairs of pereiopods (Fig. 8 E, F ) similar in length, with pointed dactyls each provided with 3 spinules on internal margin; fourth pereipods ( Fig. 8G ) more reduced and distally flattened, propodus with 7 spatuliform laterodistal setae, dactyl triangular, with 4 spines on internal border; fifth pereipod ( Fig. 8H ) reduced, subchelate, with 13 spatuliform setae on distal surface, plus 4 simple long setae on distal border of propodus and 3 spatuliform setae on dactyl.
DISCUSSION
Pagurus edwardsii is the first species of hermit crab from the South American Pacific coast whose larval development is described. Therefore, it is not possible to compare its larvae with that of the congeneric sympatric species. Then, such comparison is by necessity done with larvae of pagurid species from other regions but mostly those from the northern eastern Pacific coast.
The pattern of development of the endopod of the zoeal antenna of P. edwardsii is similar to that of Pagurus kennerlyi Stimpson, Pagurus mclaughlinae García-Gómez, Pagurus vetaultae Harvey and McLaughlin, and Pagurus arenisaxatilis Harvey and McLaughlin. All of them share an endopod shorter than the scaphocerite at ZI, ZII, and ZIII stages, but it progressively increase in size from one stage to the next until it becomes about the same size as the scaphocerite in ZIV. Such pattern occurs in P. mclaughlinae (see McLaughlin and Gore, 1988) , P. kennerlyi (see McLaughlin et al., 1989) , and P. vetaultae (see McLaughlin et al., 1991a) . Alternatively, the endopod may reach a size notably larger than the scaphocerite at the ZIV stage, as it occur in P. arenisaxatilis (see McLaughlin et al., 1991b) and P. edwardsii (Fig. 5C) . In all species except P. kennerlyi, the endopod bears two plumose terminal setae at stages ZI and ZII. However, P. arenisaxatilis is the only species that shows a 2-segmented antennal endopod at ZI stage. In the last two zoeal stages of P. edwardsii, the antennal endopod is unarmed, and in stage ZIV it is totally delimited from the protopod, a feature that makes it differ from all the previously cited species. Another important character of P. edwardsii zoeal antenna is the presence of a simple seta on the inner border of the scaphocerite, close by the distal spine, in stages ZI, ZII, and ZIII; that simple seta is replaced by a plumose one at ZIV. That feature has also been described for P. kennerlyi (see McLaughlin et al., 1989) ; a simple seta also is present in the stages ZII of Pagurus venturensis Coffin (see Crain and McLaughlin, 1993) , in stages ZI and ZII of Pagurus ochotensis Brandt (see McLaughlin et al., 1992) , and occasionally in the stage ZI of Pagurus caurinus Hart (see Bidle and McLaughlin, 1992) . The number of teeth in the basial endite of the maxillule of ZI to ZIII stages is common to all the species of Pagurus already described; and when P. edwardsii ZIV stage is reached, it has five teeth on the basial endite of maxillule (Fig. 5E) , as it occurs in P. mclaughlinae (see McLaughlin and Gore, 1988) , P. vetaultae (see McLaughlin et al., 1991a) , and P. arenisaxatilis (see McLaughlin et al., 1991b) and less frequently in P. venturensis (see Crain and McLaughlin, 1993) . Meanwhile, the presence of two submarginal setae on the basial endite of maxillule of ZI, ZII, and ZIII stages, and three submarginal setae in stage ZIV of P. edwardsii, is a diagnostic feature for this species because it does not appear in the remaining species of Pagurus except P. vetaultae, which has one submarginal setae on the basial endite of maxillule at stages ZII and ZIII (McLaughlin et al., 1991a) and P. venturensis, with two submarginal setae in all zoeal stages (Crain and McLaughlin, 1993) .
Most of the species of Pagurus whose larval development has been described share a first endopod maxilliped setal formula with 3, 2, 1, 2, 4þI in stage ZI, and 3þI, 2þI, 1þI, 2, 4þI in stages ZII, ZIII, and ZIV. In the case of P. edwardsii, the corresponding setal formula is 3, 2, 1, 2þI, 4 in ZI stage, and 3þI, 2þI, 1þI, 1þI, 4 for the latter ZII, ZIII, and ZIV stages. These formulae could eventually constitute a diagnostic character of P. edwardsii; nevertheless, it would be necessary to describe the larval morphology of its congeneric sympatric species to corroborate this presumption. Additionally, P. edwardsii has setules on the inner lateral margin of segments one to three of the endopod of the maxilliped 1 at the ZI stage. That characteristic is shared with Pagurus hirsutiusculus hirsutiusculus Dana (see McLaughlin et al., 1988) , P. mclaughlinae (see McLaughlin and Gore, 1988) , P. kennerlyi (see McLaughlin et al., 1989) , P. vetaultae (see McLaughlin et al., 1991a) , P. arenisaxatilis (McLaughlin et al., 1991b) , Pagurus armatus Dana (see McLaughlin and Gore, 1992) , P. caurinus (see Bidle and McLaughlin, 1992) , P. stevensae (see McLaughlin et al., 1993) , and P. venturensis (see Crain and McLaughlin, 1993) . Nevertheless, P. edwardsii differs from all of them because it has setules on the inner margin of the endopod of maxilliped 2 at stage ZI (Fig. 2H) . Furthermore, it is remarkable in P. edwardsii the presence of the bud of the endopod on the laterodistal margin of the protopod (or coxopod) of maxilliped 3 of ZI stage (Fig. 2d) ; incidentally, McLaughlin et al. (1989) observed the occasional appearance of a lateral projection on the distal margin of the protopodite of the third maxilliped of the ZI stage of P. kennerly. Such projection in P. kennerly could be homologous with the above mentioned structure of P. edwardsii. Finally, P. edwardsii, P. kennerlyi, and P. stevensae share the presence of three terminal setae on the endopod of maxilliped 3 of the ZIV stage (McLaughlin et al., 1989; McLaughlin et al., 1993) .
According to McLaughlin et al. (1993) , the sixth pleomere in most pagurids is fused to the telson in the first two zoeal stages, with differentiation of these structures in successive zoeal stages. In P. edwardsii, these structures remain fused until stage ZIII (Fig. 4A) , becoming completely delineated in stage ZIV (Fig. 5A) . This situation is similar to what occurs in P. stevensae, in which a partial or complete delimitation of these structures is reached in the ZIV stage (McLaughlin et al., 1993) . In pagurids, the processes located on the terminal margin of the telson are especially valuable in systematic diagnosis, both at species and higher taxonomic levels (Ingle, 1985; McLaughlin et al., 1991a McLaughlin et al., , 1993 . In stages ZI and ZII of P. edwardsii the first telsonal process is fused to the telson; the second process is the anomuran hair, and the remaining ones are articulated. In the ZII stage, a new process adds; and in the ZIII and ZIV stages, the fourth articulated process is replaced by a process fused to the telson. This ontogenetic pattern of modification of the telsonal processes has also been described in the southern Atlantic species Pagurus exilis Benedict (see Scelzo and Boschi, 1969) , P. mclaughlinae (see McLaughlin and Gore, 1988) , P. vetaultae (see McLaughlin et al., 1991a) , P. arenisaxatilis (see McLaughlin et al., 1991b) , and from stage ZI in P. stevensae (see McLaughlin et al., 1993) . However, in P. edwardsii and P. vetaultae, the fourth telsonal process is the longest in all zoeal stages; and only in P. edwardsii this process, articulated in ZII, is replaced by one fused to the telson in ZIII.
The antennal flagellum of the megalopa of P. edwardsii has 10 segments, a number more or less similar to that of P. hirsutiusculus hirsutiusculus (12-13 segments), P. vetaultae (8 segments), P. arenisaxatilis (10 to 11 segments), and P. venturensis (10 segments) (McLaughlin et al., 1988; McLaughlin et al., 1991a, b; Crain and McLaughlin, 1993) but markedly different from that of P. armatus, whose antennal flagellum endopod has 20 to 23 segments (McLaughlin and Gore, 1992) . Additionally, the megalopal mandibular palp is 3-segmented in P. edwardsii (Fig. 6D) , P. mclaughlinae (see McLaughlin and Gore, 1988) , P. hirsutiusculus hirsutiusculus (see McLaughlin et al., 1988) , and P. arenisaxatilis (see McLaughlin et al., 1991b) . Another similarity between the megalopa of P. hirsutiusculus hirsutiusculus, P. arenisaxatilis, and P. edwardsii is the exopod of maxilliped 1, which is partially 2-segmented and has an apical seta on the distal segment in all three species (McLaughlin et al., 1988; McLaughlin et al., 1991b; Fig. 6G in this study). Perhaps, the most important diagnostic character of the megalopa of P. edwardsii is the number of setae on the distal extremity of the exopod of maxilliped 3, where three setae are observed. The other important diagnostic character is the absence of apical hooks in the pleopodal appendix interna (Fig. 7A-D) .
The larvae of P. edwardsii show morphostructural characteristics that were assigned by Ingle (1985) to different groups of Atlantic and Mediterranean pagurids. For example, the length and morphology of the fourth telsonal process in stages ZIII-IV place P. edwardsii in Ingle's subdivision II; meanwhile, the number of setae on the megalopal scaphocerite (34 setae) would place it in Ingle's subdivision I, thus making his scheme inapplicable to P. edwardsii. The combinations of characters present in P. edwardsii gives ground to presume that given the geographic distribution of this species, and the lack of knowledge concerning the larval biology of its congeneric sympatric species, e.g., P. comptus White, P. perlatus H. Milne Edwards, P. villosus Nicolet, P. forceps H. Milne Edwards, and P. delsolari Haig (see Lancellotti and Vásquez, 2000; Guzmán, 2004) , there may exist a subgroup not yet recognized in the Southeastern Pacific region, with unique taxonomic characters. This possibility presses for continuing the descriptive research on the still unknown larval forms of the South American pagurids.
